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57 ABSTRACT

A connector is mateable with a mating connector which has
a mating lock portion. The connector comprises a first
housing, a second housing and a contact. The first housing
accommodates, at least in part, the contact. The contact is
provided with a cable holding portion which holds an end of
a cable so that the cable extends in a predetermined direc-
tion. The second housing is attached to the first housing to
hold the contact in cooperation with the first housing. The
second housing is provided with a hooked portion, a spring
portion, an operation portion and a lock portion. The spring
portion is resiliently deformable. The operation portion and
the lock portion are supported by the spring portion. The
lock portion locks the mating lock portion when the con-
nector and the mating connector are mated with each other.
The hooked portion is a portion which is hooked by a finger
upon operation of the operation portion. The hooked portion
is positioned apart from the operation portion in the prede-
termined direction. The operation portion releases a lock of
the lock portion against the mating lock portion when
operated to be moved toward the hooked portion.

8 Claims, 10 Drawing Sheets
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1
CONNECTOR ASSEMBLY WITH ENABLING
CONTACT AND HOUSING STRUCTURE

CROSS REFERENCE TO RELATED
APPLICATIONS

An applicant claims priority under 35 U.S.C. §119 of
Japanese Patent Application No. JP2014-153435 filed Jul.
29, 2014.

BACKGROUND OF THE INVENTION

This invention relates to a connector which is connected
with a cable.

JP-A 2009-4247 (Patent Document 1) discloses a connec-
tor 900 which is connected with a cable 970 and which is
mated with a mating connector 950 in a mating direction.
With reference to FIG. 17, the connector 900 of Patent
Document 1 comprises a housing 910 and a contact 920. The
housing 910 is provided with a lock portion 912 and an
operation portion 914. The mating connector 950 of Patent
Document 1 is provided with a mating lock portion 952.
When the connector 900 is mated with the mating connector
950, the lock portion 912 locks the mating lock portion 952.
When the operation portion 914 is operated, a lock of the
lock portion 912 against the mating lock portion 952 is
released. The contact 920 is connected with the cable 970.
The cable 970 extends in a perpendicular direction perpen-
dicular to the mating direction of the connector 900 and the
mating connector 950. The perpendicular direction is a
Z-direction. The mating direction is an X-direction.

A structure of the connector 900 of Patent Document 1 has
a drawback that it is difficult to connect the cable 970 with
the contact 920 and to assemble the housing 910 and the
contact 920 connected with the cable 970.

In addition, there is a need that, in a state where a plurality
of connectors are mated with a plurality of mating connec-
tors and are arranged in a row, one of the connectors is
released from the mating connector corresponding thereto
while remaining connectors or cables connected to the
remaining connectors do not obstruct the release operation.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide
a connector having a structure which enables easy assembly
of'a housing and a contact connected with a cable and which
is capable of satisfying the aforementioned need.

One aspect (first aspect) of the present invention provides
a connector mateable with a mating connector which has a
mating lock portion. The connector comprises a first hous-
ing, a second housing and a contact. The first housing
accommodates, at least in part, the contact. The contact is
provided with a cable holding portion which holds an end of
a cable so that the cable extends in a predetermined direc-
tion. The second housing is attached to the first housing to
hold the contact in cooperation with the first housing. The
second housing is provided with a hooked portion, a spring
portion, an operation portion and a lock portion. The spring
portion is resiliently deformable. The operation portion and
the lock portion are supported by the spring portion. The
lock portion locks the mating lock portion when the con-
nector and the mating connector are mated with each other.
The hooked portion is a portion which is hooked by a finger
upon operation of the operation portion. The hooked portion
is positioned apart from the operation portion in the prede-
termined direction. The operation portion releases a lock of
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the lock portion against the mating lock portion when
operated to be moved toward the hooked portion.

In the present invention, a member which holds the
contact is separated into two portions of the first housing and
the second housing. After the contacts is, at least in part,
accommodated in the first housing, the second hosing is
attached to the first housing so that the second housing holds
the contact in cooperation with the first housing. Therefore,
the connector can be fabricated easily even if the contact is
connected with the cable.

The operation portion and the hooked portion are posi-
tioned apart from each other in an extending direction in
which the cable extends, wherein the hooked portion is
hooked by a finger upon operation of the operation portion,
and the extending direction is the predetermined direction.
Accordingly, in a state where a plurality of the connectors
are mated with a plurality of the mating connectors and are
arranged in a row, one of the connectors can be easily
released from the mating connector corresponding thereto
while the remaining connectors or the cables connected to
the remaining connectors do not obstruct the release opera-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a rear, perspective view showing a connector
according to an embodiment of the present invention.

FIG. 2 is an exploded, perspective view showing the
connector of FIG. 1.

FIG. 3 is an upper view showing the connector of FIG. 1.

FIG. 4 is a front, perspective view showing the connector
of FIG. 1.

FIG. 5 is a cross-sectional view showing the connector of
FIG. 3, taken along line A-A.

FIG. 6 is an enlarged view showing a part which is
enclosed by a quadrangle D of dashed-dotted lines of FIG.
5.

FIG. 7 is a cross-sectional view showing the connector of
FIG. 3, taken along line B-B.

FIG. 8 is a cross-sectional view showing the connector of
FIG. 3, taken along line C-C.

FIG. 9 is a rear view showing a first housing which is
included in the connector of FIG. 1.

FIG. 10 is a cross-sectional view showing the first housing
of FIG. 9, taken along line E-E.

FIG. 11 is a perspective view showing a second housing
which is included in the connector of FIG. 1.

FIG. 12 is a perspective view showing the connector of
FIG. 1 and a mating connector. The connector and the
mating connector are in an unmated state.

FIG. 13 is another perspective view showing the connec-
tor and the mating connector of FIG. 12. The connector and
the mating connector are in a state following the state of
FIG. 12.

FIG. 14 is still another perspective view showing the
connector and the mating connector of FIG. 12. The con-
nector and the mating connector are in a mated state.

FIG. 15 is a perspective view showing the connectors and
the mating connectors which are arranged in a row. Each of
the connectors and the mating connectors is in the unmated
state.

FIG. 16 is another perspective view showing the connec-
tors and the mating connectors of FIG. 15. Each of the
connectors and the mating connectors is in the mated state.

FIG. 17 is a view showing a connector and a mating
connector of Patent Document 1.
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While the invention is susceptible to various modifica-
tions and alternative forms, specific embodiments thereof
are shown by way of example in the drawings and will
herein be described in detail. It should be understood,
however, that the drawings and detailed description thereto
are not intended to limit the invention to the particular form
disclosed, but on the contrary, the intention is to cover all
modifications, equivalents and alternatives falling within the
spirit and scope of the present invention as defined by the
appended claims.

DESCRIPTION OF PREFERRED
EMBODIMENTS

As shown in FIGS. 1, 4, 5, 7 and 8, a connector 100
according to an embodiment of the present invention is
connected with cables 600. Each of the cables 600 which is
connected with the connector 100 extends in a predeter-
mined direction or a Z-direction. In the present embodiment,
the predetermined direction is an up-down direction. As
shown in FIGS. 12 to 14, the connector 100 is mateable with
a mating connector 500 along a mating direction, or an
X-direction. As understood from the above explanation, in
the present embodiment, the mating direction of the con-
nector 100 and the mating connector 500 is perpendicular to
or intersects with the predetermined direction in which each
of the cables 600 extends as shown in FIG. 1. In addition, the
mating direction of the present embodiment is referred to as
a front-rear direction, too.

As shown in FIG. 12, the mating connector 500 has a
mating fitting portion 505 which is mated with the connector
100. The mating fitting portion 505 is provided with two
mating lock portions 510. Each of the mating lock portions
510 of the present embodiment is a protrusion which pro-
trudes upward, or in a positive Z-direction.

As shown in FIGS. 2, 5 and 8, the connector 100
comprises a first housing 200, a second housing 300 and four
contacts 400. The first housing 200 is made of insulator. The
second housing 300 is made of insulator. Each of the
contacts 400 is made of conductor.

As shown in FIG. 2, each of the contacts 400 has a contact
portion 410, a shoulder portion 420 and a cable holding
portion 430. The contact portion 410 has a shape parallel to
a horizontal plane, namely, a flat plate-like shape. The
horizontal plane is an XY-plane. As shown in FIGS. 5 and
8, the cable holding portions 430 hold ends 610 of the cables
600, respectively, so that each of the cables 600 extends in
the predetermined direction. As shown in FIG. 2, the shoul-
der portion 420 couples the contact portion 410 with the
cable holding portion 430. As understood from the above
explanation, the connector 100 of the present embodiment is
a so-called angled connector. However, the present inven-
tion is not limited thereto. The connector 100 may be a
so-called straight connector.

With reference to FIGS. 2 and 4, the first housing 200 has
a fitting portion 210 and an accommodation portion 230.

As shown in FIGS. 4, 5 and 8, the fitting portion 210 is
opened at a front end 102, or a positive X-side end, of the
connector 100. In addition, as shown in FIG. 4, partition
walls 220 are provided inside the fitting portion 210 and
divide the fitting portion 210 into four spaces. As described
later, the four spaces correspond to the four contacts 400,
respectively.

As shown in FIGS. 2 and 9, an upper portion 212 of the
fitting portion 210 is formed with two openings 214. The
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openings 214 are provided so as to correspond to the mating
lock portions 510, respectively, of the mating connector 500
of FIG. 12.

As shown in FIGS. 2, 9 and 10, the accommodation
portion 230 is opened rearward, or in a negative X-direction.
As shown in FIGS. 2 and 9, partition walls 232 are provided
inside the accommodation portion 230 and divide the
accommodation portion 230 into four spaces. As described
later, the four spaces correspond to the four contacts 400,
respectively.

As shown in FIG. 10, a rear wall 216 of the fitting portion
210 is formed with insertion holes 218 each of which
reaches the accommodation portion 230. The number of the
insertion holes 218 is four. The insertion holes 218 corre-
spond to the contacts 400, respectively. Each of the insertion
holes 218 has an elongated, slit-like shape in a plane, or in
a YZ-plane, perpendicular to the front-rear direction. As
understood from FIGS. 5, 8 and 10, when each of the contact
portions 410 is inserted into the corresponding insertion hole
218, each of the cable holding portions 430 is accommo-
dated in the accommodation portion 230 while each of the
contact portions 410 extends frontward in the fitting portion
210. Thus, each of the contacts 400 is, at least in part,
accommodated in the first housing 200. As understood from
FIGS. 2,9 and 10, the accommodation portion 230 is opened
rearward. Accordingly, each of the contacts 400 can be
easily accommodated in the first housing 200 even after each
of the contacts 400 is connected with the corresponding
cable 600.

As shown in FIGS. 2 and 10, an upper portion 234 of the
accommodation portion 230 is formed with two first upper
engaging portions 236 each of which consists of a hole. In
addition, first lower engaging portions 252 are provided at
lower ends, or negative Z-side ends, of two side walls 250
of the accommodation portion 230, respectively. Each of the
first lower engaging portions 252 consists of a recess which
is recessed upward. Furthermore, as best illustrated in FIG.
2, there is a step difference between the upper portion 234
of'the accommodation portion 230 and the upper portion 212
of'the fitting portion 210. By using the step difference, a first
positional regulating portion 240 is formed between the
fitting portion 210 and the accommodation portion 230. The
first positional regulating portion 240 of the present embodi-
ment extends in a lateral direction, or a Y-direction.

The aforementioned first housing 200 is not essentially
intended to be deformable. Accordingly, the first housing
200 is made of relatively solid material. In contrast, since the
second housing 300 described below has a part which is
resiliently deformable, it is preferable that the second hous-
ing 300 is made of material which is not harder than other
material of which the first housing 200 is made. Accord-
ingly, in the present embodiment, the first housing 200 is
made of material harder than other material of which the
second housing 300 is made. Thus, solidity of the first
housing 200 and partial resiliency of the second housing 300
can simultaneously be achieved.

As shown in FIGS. 2 and 5, the second housing 300 has
a cover wall 310 which covers the accommodation portion
230. The cover wall 310 has a plate-like shape which
roughly extends in parallel to a plane, or the YZ-plane,
perpendicular to the front-rear direction. As shown in FIG.
11, two second lower engaging portions 312 are provided in
the vicinity of a lower end of the cover wall 310. Each of the
second lower engaging portions 312 protrudes outward in
the lateral direction. The second lower engaging portions
312 correspond to the first lower engaging portions 252 (see
FIG. 2), respectively.
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As shown in FIGS. 2, 5, 7 and 8, the second housing 300
is provided with a hooked portion 320. As described later,
the hooked portion 320 is a portion which is hooked by a
finger when the connector 100 is released from the mating
connector 500. The hooked portion 320 of the present
embodiment is formed of a planar part which extends
rearward and obliquely downward from the lower end of the
cover wall 310. Specifically, since the hooked portion 320
intersects with both the mating direction, or the front-rear
direction, and the predetermined direction, or the up-down
direction, the hooked portion 320 can be easily hooked by a
finger. In addition, under a state where each of the ends 610
of'the cables 600 is held by the corresponding cable holding
portion 430, the hooked portion 320 is positioned apart from
the cables 600 in the mating direction, or in a perpendicular
direction perpendicular to an extending direction in which
each of the cables 600 extends. In particular, in the present
embodiment, a distance from an end part of the hooked
portion 320 to the cables 600 is equal or larger than a
diameter of the cable 600. Accordingly, it is easy to insert a
finger between the cables 600 and the hooked portion 320 so
that the hooked portion 320 is easily hooked by a finger tip.

As shown in FIG. 11, a front surface of the cover wall 310
is formed with a plurality of holding protrusions 330. As
shown in FIGS. 5 and 8, the holding protrusions 330 press
the contacts 400 against the first housing 200 when the
second housing 300 is attached to the first housing 200.

As shown in FIGS. 7 and 8, the second housing 300
further has a spring support portion 340, a spring portion 350
and a seesaw portion 360.

As shown in FIGS. 7, 8 and 11, the spring support portion
340 extends frontward from an upper end of the cover wall
310. As shown in FIG. 11, the spring support portion 340 is
formed with two second upper engaging portions 342. Each
of the second upper engaging portions 342 according the
present embodiment is a protrusion which protrudes down-
ward. When the second housing 300 is pivoted on the second
lower engaging portions 312 after the second lower engag-
ing portions 312 are engaged in the first lower engaging
portions 252 (see FIG. 2) of the first housing 200, respec-
tively, the second upper engaging portions 342 ride on the
upper portion 234 (see FIG. 2) of the accommodation
portion 230 and are then received in the first upper engaging
portions 236, respectively (see FIG. 8). Thus, the second
housing 300 is attached to the first housing 200. At that time,
as shown in FIG. 8, the holding protrusions 330 press the
contacts 400, which are accommodated in the accommoda-
tion portion 230, against the first housing 200 so that each
of the contacts 400 is held by the first housing 200 and the
second housing 300.

As shown in FIGS. 7, 8 and 11, the spring portion 350 is
supported by the spring support portion 340. The spring
portion 350 is resiliently deformable and supports the see-
saw portion 360. As shown in FIG. 3, the seesaw portion 360
has a widened U-like shape when seen from above. As
understood from FIGS. 3 and 11, the seesaw portion 360 has
a front portion and a rear portion. The front portion is
positioned frontward of the spring portion 350 and the rear
portion is positioned rearward of the spring portion 350. The
front portion is moved upward when the rear portion is
moved downward. Specifically, the seesaw portion 360 is
supported by the spring portion 350 so as to be movable in
a seesaw manner. In other words, since the spring portion
350, which extends downward from approximately middle
of the seesaw portion 360 in the lateral direction, functions
as a fulcrum, the seesaw portion 360 is movable in a seesaw
manner.
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As shown in FIG. 11, the seesaw portion 360 is formed
with second positional regulating portions 362, an operation
portion 370 and lock portions 380. Specifically, the opera-
tion portion 370 and the lock portions 380 are supported by
the spring portion 350. As shown in FIG. 6, in the front-rear
direction, or in the mating direction, each of the second
positional regulating portions 362 is positioned at a position
which is positioned slightly rearward of the spring portion
350 and positioned at almost the same position as the spring
portion 350. The operation portion 370 is formed of a
surface of the seesaw portion 360 which is positioned
rearward of the spring portion 350. The lock portions 380 are
formed of holes of the seesaw portion 360 each of which is
positioned frontward of the spring portion 350. Because of
the aforementioned positional relation between the opera-
tion portion 370 and the lock portions 380, each of the lock
portions 380 is moved upward when the operation portion
370 is operated to be pressed downward. As understood
from FIGS. 12 to 14, when each of the lock portions 380 is
moved upward, the operation portion 370 is moved down-
ward.

As shown in FIG. 11, the number of the second positional
regulating portions 362 of the present embodiment is two.
As shown in FIG. 6, each of the second positional regulating
portions 362 is positioned rearward of the first positional
regulating portion 240 and faces the first positional regulat-
ing portion 240 in the front-rear direction. Accordingly, even
if a large frontward force, namely, a large force toward the
first housing 200, is applied to the seesaw portion 360, each
of the second positional regulating portions 362 abuts the
first positional regulating portion 240 to stop an excessive
movement of the seesaw portion 360 so that the spring
portion 350 can be prevented from being broken.

As understood from FIGS. 12 and 14, when the connector
100 is mated with the mating connector 500, the lock
portions 380 lock the mating lock portions 510, respectively.
As described above, in the present embodiment, each of the
mating lock portions 510 is a protrusion, and each of the lock
portions 380 is the corresponding hole. As understood from
FIGS. 2 and 6, when the second housing 300 is attached to
the first housing 200, the lock portions 380 are positioned in
the openings 214, respectively, which are provided on the
upper portion 212 of the fitting portion 210. Accordingly,
when the mating fitting portion 505 of the mating connector
500 (see FIG. 12) is inserted into the fitting portion 210 of
the connector 100, the mating lock portions 510 which are
provided on the mating fitting portion 505 of the mating
connector 500 (see FIG. 12) can lock the lock portions 380
in the openings 214, respectively. Since each of the lock
portions 380 is positioned at a position different from a
position of the spring portion 350 in the mating direction as
described above, the openings 214 may be provided so as to
correspond only to the lock portions 380, respectively.
Accordingly, each of the openings 214 which are formed on
the first housing 200 can have a relatively reduced size so
that the first housing 200 can be secured to have a required
strength.

As shown in FIG. 1, the operation portion 370 is posi-
tioned apart from the hooked portion 320 in the predeter-
mined direction. The surface, of which the operation portion
370 is formed, extends rearward and obliquely upward at a
rear end of the seesaw portion 360. Specifically, the opera-
tion portion 370 intersects with both the mating direction, or
the front-rear direction, and the predetermined direction, or
the up-down direction, so that the operation portion 370 is
easily operatable. When the operation portion 370 is pressed
by a finger to be moved toward the hooked portion 320, or
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moved downward, under a state where the hooked portion
320 is hooked by another finger, each of the lock portions
380 can be moved upward. As understood from FIGS. 12 to
14, when the operation portion 370 is operated so as to be
moved toward the hooked portion 320, locks of the lock
portions 380 against the mating lock portions 510 are
released so that the connector 100 can be released from the
mating connector 500. As understood from FIG. 1, when the
operation portion 370 is operated so as to be moved toward
the hooked portion 320, the fingers of an operator are
positioned rearward of the connector 100 and are apart from
the cable 600. Accordingly, for example, in a state where a
plurality of the connectors 100 are mated with a plurality of
the mating connectors 500 which are attached between two
busbars 700 and 710 to be arranged in a row as shown in
FIGS. 15 and 16, one of the connectors 100 can be released
from and mated with the mating connector 500 correspond-
ing thereto while the remaining connectors 100 and the
cables 600 do not obstruct the release operation and the mate
operation.

While the present invention has been described with
specific embodiments, the present invention is not limited
thereto but may be modified in various manners.

In the aforementioned embodiment, the mating direction
of the connector 100 and the mating connector 500 is
perpendicular to the extending direction of the cable 600.
However, the present invention is not limited thereto. The
mating direction of the connector 100 and the mating
connector 500 may be same as the extending direction of the
cable 600. Considering operability of the connector 100
upon the release of the connector 100 from the mating
connector 500, it is preferable that the mating direction is
perpendicular to the extending direction of the cable 600
similar to the present embodiment.

Although the number of the contacts 400 of the afore-
mentioned embodiment is four, the present embodiment is
not limited thereto. The number of the contacts 400 may be
three or less than three. In addition, the number of the
contacts 400 may be five or more than five.

In the aforementioned embodiment, each of the mating
lock portions 510 is the protrusion and each of the lock
portions 380 is the hole. However, the preset invention is not
limited thereto. Each of the mating lock portions 510 may be
a hole while each of the lock portions 380 may be a
protrusion. In a case where each of the mating lock portions
510 is the protrusion while each of the lock portions 380 is
the hole similar to the present embodiment, mating contacts
(not shown) which are included in the mating connector 500
are not exposed outward so that the mating connector 500
has a structure suitable to use as a power supply connector.
Accordingly, if the mating connector 500 is used as a power
supply connector, it is preferable that each of the lock
portions 380 is the holes. Alternatively, it is at least prefer-
able that the lock portions 380 are recesses which corre-
spond to the protrusions of the mating lock portions 510,
respectively.

The present application is based on a Japanese patent
application of JP2014-153435 filed before the Japan Patent
Office on Jul. 29, 2014, the contents of which are incorpo-
rated herein by reference.

While there has been described what is believed to be the
preferred embodiment of the invention, those skilled in the
art will recognize that other and further modifications may
be made thereto without departing from the spirit of the
invention, and it is intended to claim all such embodiments
that fall within the true scope of the invention.
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What is claimed is:

1. A connector mateable with a mating connector which
has a mating lock portion, the connector comprising a first
housing, a second housing and a contact, wherein:

the first housing accommodates, at least in part, the

contact;

the contact is provided with a cable holding portion which

holds an end of a cable so that the cable extends in a
predetermined direction;

the second housing is attached to the first housing to hold

the contact in cooperation with the first housing;

the second housing is provided with a hooked portion, a

spring portion, an operation portion and a lock portion;
the spring portion is resiliently deformable;

the operation portion and the lock portion are supported

by the spring portion;

the lock portion locks the mating lock portion when the

connector and the mating connector are mated with
each other;

the hooked portion is a portion which is hooked by a

finger upon operation of the operation portion;

the hooked portion is positioned apart from the operation

portion in the predetermined direction;

the operation portion releases a lock of the lock portion

against the mating lock portion when operated to be
moved toward the hooked portion;

the second housing is provided with a seesaw portion

which is supported by the spring portion;

the operation portion and the lock portion are provided on

the seesaw portion;

the first housing is provided with a first positional regu-

lating portion;

the seesaw portion is provided with a second positional

regulating portion;

the second positional regulating portion faces the first

positional regulating portion; and

when a force toward the first housing is applied to the

seesaw portion, the second positional regulating por-
tion abuts the first positional regulating portion to
regulate a movement of the seesaw portion.

2. The connector as recited in claim 1, wherein:

the connector is mated with the mating connector along a

mating direction; and

the predetermined direction and the mating direction

intersect with each other.

3. The connector as recited in claim 1, wherein:

the hooked portion intersects with both a perpendicular

direction and the predetermined direction;

the perpendicular direction is perpendicular to the prede-

termined direction; and

the hooked portion is positioned apart from the cable in

the perpendicular direction under a state where the end
of the cable is held by the cable holding portion.

4. The connector as recited in claim 1, wherein:

the operation portion intersects with both a perpendicular

direction and the predetermined direction; and

the perpendicular direction is perpendicular to the prede-

termined direction.

5. The connector as recited in claim 1, wherein the first
housing is made of material harder than another material of
which the second housing is made.

6. The connector as recited in claim 1, wherein:

the connector is mated with the mating connector along a

mating direction; and

the lock portion and the spring portion are positioned at

positions different from each other in the mating direc-
tion.
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7. The connector as recited in claim 1, wherein:

the mating lock portion is a protrusion; and

the lock portion is a hole which corresponds to the
protrusion of the mating lock portion.

8. The connector as recited in claim 1, wherein: 5

the second housing is provided with a holding protrusion;
and

the holding protrusion presses the contact against the first
housing so that the contact is held by the first housing
and the second housing. 10
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